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@ Procedure for the production of pulp. 



The invention relates to a procedure for the production of mechanical pulp from a fibrous product To 
improve the fitrftngth propertie s, the fibrous product is subjected to a chemical and/or enzymatic 
treatment in which a binding agent is linked with the lignin in the fibrous product. The bond between the 
binding agent and the fibre is created either by using oxidizing enzymes or oxidizing chemicals 
producing radicals. 
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PROCEDURE FOR THE PRODUCTION OF PULP 

.eans o, „ate, h.„ « repS,^ 
is ares ,re drsrapted In the process, bul the yield is as high as 96-98% P he 

25 by tn^ST^ "^l^ ?* *? StrenQth P ro P^ies of mechanical pu.pcan be influenced 

mechanS, pulp ° * meChan,ca,l >' addin 9 Ending agents or softwood su.phate puip into the 

3. decnne 6XCeedin9 ^ ^ ° P - bH * " 1,16 ™ Chine as " a » - «■» paper q ua,i J pictfcS^ 

Thus, the object of the present invention is to create a procedure by which the strength n mnBrt i« 
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a . . . — — — *— i — — uyviu io iniimsu vmn ine iqnm in the fibrous nmHttrt 

tolZ ItSl f T J"" e ? bMShed th3t - by USin9 a " e02yme and/or a chemtcar's pTssib'e 

to add a suable molecule to the free and easily oxidizable groups of lignin. If a binding agent is united wi h 

I! 7 S T 3 ChemiCa ' reaCti0a 14 Wi " improve the stren 9* Parties of the fibre ff iecessa^ Z 
amount of b.nd.ng agent used can be increased without producing adverse effects The S hlfll ?k ^ 

9 Thes^oST ^ 5 ^ 6ither ^ USi " 9 ° Xidfein9 -"^^C^^pSSS radical" 
the LesS* ^ P T ,! 30 ^ imPr ° Ved With a " 6nZyme treatment in w "ich mechanical pulp is treated in 
toe presence of certam substances, e.g. carbohydrates and proteins, containing hydrophL arouos wi* 

li9nin -; h -^' bo " d ^ «" be successfully achieved in nJLS£££ Zced Ly 
different methods on conditionlhat lignin or its derivatives are present in the reaction mixture 

a .JS^^^II^ trea l me , nt ' 6ither en2ymatiC ° f Chemi0al * iS t0 produce in the *nh «* *• ^re 
a radical wrth which the b.nd.ng agent .s linked by a chemical bond so that the strength orooerties of th* n,Z 

3Sfsr f : ran ^? ch r ,cai producing radica,s - e - 9 - £ss$&z 

Z™c^eToZ~«£* r P ? ° f SUitab ' e enZymeS are those P r ? duced b y "« fungi, e.g. 

mf t .! P roduced by the fungus Conolus versiculum. The pulp temperature during the ezvme treatment 
may be ,n the range 10-90-C. preferably 40-70-C, and the pH in the range 2.0-10 0 preft ably 4^8 

mV andin ch'erT T T T** ^ * bMtm « rt ^'^^^^ 

mv, and in chemical treatment above 200 mV. 
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In the following, the invention is described in detail by the aid of examples of embodiments based on laborat- 
ory tests. 

Example 1. 

20 g (ahs.k) of reclaimed paper pulp made of reclaimed paper and cardboard was diluted with water until 

a consistency of 2.5%. was reached. 

The mixture was heated to 40°C. Next, starch (Amisol 202) in an amount of 5% was added into the mixture, 
which was stirred properly. Water-diluted chlorine dioxide in a quantity of 0.5% of the amount of pulp was added 
into the reaction mixture. The reaction was allowed to continue at 40°C for two hours. 

After this, the pulp was washed with a 20-fold amount of water, whereupon it was concentrated and 

analyzed. 

The results reflecting the strength of the pulp are presented in Table 1. 

In addition to the test described above (test 5), three reference tests (tests 1 , 2 and 3) and two additional 
tests (tests 4 and 6) were carried out. The results of these are likewise presented in Table 1. The tests were 
performed as follows : 
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Test 1 (reference) : The pulp was not treated with chlorine dioxide and no starch was added to it In 
other respects the implementation and analysis of the test corresponded to the test described above 
(test 5). 

Test 2 (reference) : No chlorine dioxide treatment of the pulp was performed. In other respects the 
5 implementation and analysis of the test corresponded to the test described above (test 5). 

Test 3 (reference) : No chlorine dioxide treatment was performed. Starch was added to the pulp in an 
amount of 10% of the amount of pulp. 

Test 4 : The pulp was treated with chlorine dioxide, but no starch was added. In other respects the 
implementation and analysis of the test corresponded to the test described above (test 5). The pro- 
10 cedure represented by this test belongs to the sphere of the present invention. 

Test 6 : The pulp was treated with chlorine dioxide after a starch addition of 10% of the amount of pulp. 
In other respects the implementation and analysis of the test corresponded to the test described above 
(test 5). The procedure represented by this test belongs to the sphere of the present invention. 

is Example 2. 

Unbleached TMP pulp was washed with ion-exchanged water and centrifugalized. The pulp was buffered 
with a Na citrate buffer, diluted to a consistency of 2.5% and heated to40°C. Starch (oxidized, medium cationic) 
was added to the pulp in an amount of 5%, and the pulp was stirred properly. L accase (activity 630 U/ml) diluted 
20 with water was added to the mixture in an amount of 0.1% of the amount of mSffire. and the pulp was stirred 
carefully. The enzymatic reaction was allowed to continue for two hours at a temperature of 40°C. The pulp 
was stirred periodically during this time. At the end of the reaction the pulp was washed. 

After the washing, the enzyme activity was destroyed by a 10-minute heat treatment at 80-85°C. Finally, 
the pulp was concentrated, centrifugalized and homogenized. 
25 100-g sheets (SCAN-67) were produced from the pulps, and the sheets were tumble dried. The paper 

technical properties of the sheets were determined in accordance with the SCAN standards. 

The results reflecting the strength of the pulp are presented in Table 2. 

In addition to the test described above (test 2), a reference test (test 1) and two additional tests (tests 3 
and 4) were carried out. The results of these are likewise presented in Table 1. The tests were performed as 
30 follows : 

Test 1 (reference) : The pulp was not subjected to an enzyme treatment and no starch was added to it 
As for the washing of the pulp and the analyses, the test corresponded to that described above (test 2). 
Test 3 : The pulp was subjected to an enzyme treatment after peptone, instead of starch, in an amount 
of 5% of the amount of pulp had been added into the reaction solution. In all other respects, the treat- 
35 ment corresponded to that described above (test 2). The procedure represented by this test belongs to 

the sphere of the present invention. 

Test 4 : Instead of an enzyme treatment, the pulp was subjected to an oxidizing chlorine dioxide treat- 
ment. The amount of chlorine dioxide used was 0.1% of the amount of pulp. In all other respects, the 
treatment corresponded to that described above (test 2). The procedure represented by this test' 
40 belongs to the sphere of the present invention. 

It is obvious from the results that the strength can be increased in the same way regardless of whether the 
ox.dizing agent is chlorine dioxide or laccase. The results also indicate that, besides starch, peptone too can 
be used together with an oxidizing treatment to increase the strength of the pulp. 

It can be seen from the results that the mere addition of starch as a binding agent increased the strength 
as expected, but the increase in strength was clearly larger in the cases where the pulp had been subjected 
to an oxidizing treatment as provided by the invention. 

It is obvious to a person skilled in the art that the invention is not restricted to the embodiment example 
descnbed above, but that it may instead be varied within the scope of the following claims. 
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TABLE 2 



Laccase % of pulp 

CIO* % of pulp 

Starch % of pulp 

Peptone % of pulp 

Freeness CSF (ml) 

Tensile index Nm/g 

Increase in 
strength (%) 




Claims 



1. Procedure for the production of mechanical pulp from a fibrous product, characterized in that the fibrous 

uZln n t SU % .T miCa ' and/ ° r en2 y matic treatme "t m which a binding agent is linked with the 

iignin in the fibrous product. 

2. Procedure according to claim 1 , characterized in that, during the chemical and/or enzymatic treatment of 

!?h ^ r ! U T°? U< : t ' ra „ diCalS ^ Pr ° dUCed the ,i9nin in the fibrous P roduct - bindi "9 agents being linked 
with the radicals by chemical bonds. 

3 ' 2T d T a f° rdin9 * c,aim 1 or 2 < characterized in that the binding agent is a hydrophilic substance, 
preferably a hydrocarbonate and/or a protein. 

4. Procedure according to anyone of the preceding claims, characterized in that the substance used for pro- 
ducing a radical .s an oxidizing enzyme and/oran oxidizing chemical producing radicals, preferably laccase 
Iignin perox.dase, manganese peroxidase, hydrogen peroxide together with ferro ions, chlorine dioxide or 
ozone, used either by themselves or in mixtures. 

5. Procedure according to any one of the preceding claims, characterized in that the enzyme treatment is 
performed w.thin a temperature range of 10-WC, preferably 40-70°C, and at a pH of 2.0-10.0, preferably 

6. Use of enzymes and/or chemicals acting on Iignin, together with binding agents, to increase the strength 
properties of pulp in the manufacture of mechanical pulp. 

Use of an enzyme and/or chemical according to claim 6 to improve the strength properties in the manufac- 
ture of mechanical pulp when oxidizing enzymes and/or oxidizing chemicals producing radicals are used. 

Use of a binding agent according to claim 6 to improve the strength properties in the manufacture of 
mechanical pulp, the binding agents used being preferably hydrocarbonates and/or proteins. 

9. Use of laccase. Iignin peroxidase, manganese peroxidase, hydrogen peroxidase together with ferro ions 
chlorine d.ox,de. ozone or mixtures of these according to claim 6 to improve the strength properties in the 
manufacture of mechanical pulp. 
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